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(Kbh.), Suppl. No. 51, p. 167 . Veyrat, R., de Champlain, J., Boucher, R., Koiw, E., and Genest, J. (1964) . Schweiz. med. Wschr., 94, 914. Wrong, O., and Davies, H. E. F. (1959) . Quart. 7. Med., 28, 259. Total Parathyroidectomy in Treatment of Secondary (Renal) Hyperparathyroidism C. S. OGG,* M.B., B.SC., M.R.C.P. Brit. med. J., 1967, 4, 331-334 Recent improvements in the care of patients with chronic renal failure have revealed that symptoms attributable to renal glomerular (uraemic) osteodystrophy develop in a considerable number of cases. The various components of this bone disease include rickets or osteomalacia, osteitis fibrosa, and osteosclerosis. These may occur in almost pure forms but more commonly appear in varying combinations in different patients.
Treatment with large doses of vitamin D (Liu and Chu, 1943; Dent et al., 1961 ; Stanbury and Lumb, 1962 ) is often successful in promoting healing of the skeleton, but is dangerous because of the ease with which it is possible to produce hypercalcaemia and metastatic calcification. This danger is greatest in those patients who have osteitis fibrosa as the dominant skeletal lesion, and who, unlike the majority of patients with renal failure who have low plasma calcium levels (de Wesselow, 1923) , have plasma calcium levels that are either within the normal range (Stanbury and Lumb, 1966) or even frankly raised (Hubbard and Wentworth, 1921 ; Smyth and Goldman, 1934 ; Shelling and Remsen, 1935) . Stanbury et al. (1960) were the first to embark deliberately on a policy of subtotal parathyroidectomy in a patient with severe secondary hyperparathyroidism, and they were subsequently able to heal the bone lesions with vitamin D without producing hypercalcaemia. Since then further reports have appeared in this country (Findley et al., 1961) , in South Africa (Stables et al., 1964) , and in the United States of America (Anderson et al., 1963 ; Fordham and Williams, 1963 ; Golden et at., 1965 ; Felts et at., 1965 ; Wilson et al., 1965) . These reports include a total of only 12 cases, and it is considered worth while to report four more.
Case 1
A 43-year-old man presented in 1961 with severe chronic renal failure (plasma urea 210 mg./100 ml.). No cause for this was found, and he was treated with a high fluid intake, a low protein diet, and sodium bicarbonate 2 g. daily.
During the following year he developed radiological changes of hyperparathyroidism in his hands, but this caused no symptoms until 1964, when he felt severe pain in both shoulders. His plasma calcium had risen to 10.5 mg./100 ml. (Fig. 1) , with an ionized fraction of 5.0 mg./100 ml. and a complexed fraction of 1.3 mg./ 100 ml. (normal range 4.9-5.8 and 0.0-0.7 mg./100 ml. respectively (L. Watson, personal communication, 1967) . X-ray films showed progression of the subperiosteal erosions of the phalanges and the appearance of erosions of the lateral ends of both clavicles. from hospital taking oral dihydrotachysterol and calcium suppleInents. The doses of these were reduced until they were stopped in September 1965.
His renal disease continued to progress, but at the time of writing he was still working full time.
Case 2
In 1961 an 1 1-year-old boy had a urinary tract infection.
Investigation revealed moderate renal failure (blood urea 91 mg./ 100 ml.) and bladder-neck obstruction with ureteric dilatation. Despite relief of the obstruction his blood urea remained raised, and he continued to have episodes of infection.
Two years later he first had pains in his legs, and in 1964 he was referred for further investigation. The presence of severe renal failure (blood urea 237 mg./100 ml.), together with a urinary infection, was confirmed. Plasma calcium was 10.3 mg./100 ml., Postoperatively he developed severe hyperkalaemia (8.7 mEq/l.) but responded to conservative treatment for this. Within 24 hours the plasma calcium fell to 6.2 mg./100 ml. ; subsequently it was maintained at this level, with intravenous calcium gluconate, intramuscular parathyroid hormone, and oral dihydrotachysterol (Table   II) . Four days later treatment was reduced to oral dihydrotachysterol with a calcium supplement. His bone pain disappeared within three weeks, and two weeks later there was obvious radiological improvement (Figs. 5 and 6 ). The dose of dihydrotachysterol was reduced, being finally stopped in April.
Unfortunately his renal function continued to deteriorate, but he remained free of bone pain until his death in July 1966. Necropsy was not performed.
Case 3
A 42-year-old woman had had acute nephritis at the age of 13, and in 1953 she was seen with proteinuria and a raised blood urea (70 mg./100 ml.). Ten years later she was referred because of progressive deterioration in renal function (blood urea 125 mg./ 100 ml.). Routine skeletal survey revealed changes of hyperparathyroidism with erosion of the borders of the phalanges and of the phalangeal tufts. Her plasma calcium was 11.1 mg./100 ml. (ionized fraction 6.0 mg./100 ml., complexed fraction 1.3 mg./ 100 ml.) with a plasma alkaline phosphatase of 40 K.A. units/ 100 ml. (Table I) . At parathyroid exploration only two glands could be identified (Table II) units/100 ml. (Table I) . Parathyroidectomy was advised, and four hyperplastic glands were removed (Table II) (Davies et al., 1956) . There is evidence that this may happen in patients with secondary (renal) hyperparathyroidism, for at least six patients have been subjected to parathyroidectomy only after successful renal transplantation had revealed the classical biochemical findings usually associated with primary hyperparathyroidism (McPhaul et al., 1964; Wilson et al., 1965; McIntosh et al., 1966) . In each case four enlarged glands were found.
Most patients with renal failure have low plasma ionized calcium levels (Fanconi and Rose, 1958 ; Walser, 1962) 
